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Objectives
To report herbal medicine (HM) treatment in an adolescent with Noonan syndrome, focusing on body composition,
endocrine status, and reproductive function.

Methods

A 15-year-old female presenting with weight gain, oligomenorrhea, and growth delay received HM and low-carbohydrate
diet counseling from October 2024 to July 2025. Body composition was assessed with bioelectrical impedance analysis, and
thyroid and reproductive hormones were measured approximately every three months. Safety was monitored using blood
pressure (BP), heart rate (HR), liver and renal function tests, and adverse events assessments.

Results

Height increased from 147.6 to 149.2 cm, and body mass index increased from 22.0 to 23.8 kg/ni. Estradiol
increased from 124 to 57.5 pg/ml, and the patient, who previously had oligomenorrhea, experienced four
consecutive menstrual cycles. BP and HR were monitored; liver and renal function remained normal. Only mild
adverse events were observed.

Conclusions
HM treatment may be associated with improvements in growth and endocrine parameters in Noonan syndrome,
although causal inference is limited. Further study is warranted.
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I . Introduction
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Table 1, Baseline Anthropometric and Bioelectrical
Impedance Analysis Measurements
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Variable Measured value
Height (cm) 147.6
Body Weight (kg) 479
Body Mass Index (ke/nd) 22.0
Percent Body Fat (%) 34.3
Skeletal Muscle Mass (kg) 16.7
Body Fat Mass (kg) 16.4

Date of measurement: October 9, 2024

ORECEN

2024'A 109 180l A&7 71, A 715 AAlA
aspartate aminotransferase (AST) 17 U/L, alanine amino-
transferase (ALT) 13 U/L, gamma-glutamyl transferase
(GGT) 13 U/L, total bilirubin (TBIL) 0.4 mg/d¥, crea-
tinine (CRE) 0.61 mg/d{, blood urea nitrogen (BUN) 21.3
mg/dl, estimated glomerular filtration rate (eGFR) 116.8
mé/min/1.73 m' ] AT}

2024\ 109 21Lell A 2P, A =22 A
Aol A Triiodothyronine (T3) 0.66 ng/mé, Total Thyroxine
(T4) 5.8 pg/dl, Thyroid Stimulating Hormone (TSH)
2.13 ulU/md, Estradiol 12.43 pg/md, Luteinizing hormone
LH)= 2= 0|31, Follicle Stimulating Hormone (FSH)
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Table 2, Daily Composition of Herbal Pill Preparation
(Daeat—dan)

Ingredients Chinese name Dose (g/day)
Ephedra Herba P 7.50%
Coicis Semen Mt 0.90

Artemisiae Capillaris Herba I 0.90
Gardeniae Fructus Hir 0.90
Arecae Semen IR 045
Rehmanniae Radix Preparata Eblt 045
Puerariae Radix 2 045
Atractylodis Rhizoma Alba R 045
Zingiberis Rhizoma WREz 045
Poria Sclerotium JEAD 045

Citri Unshius Pericarpium M 045
Magnoliae Cortex fEAR 045
Ponciri Fructus Immaturus P 045
Sappan Lignum lien 045

*, The current dose is equivalent to 3 packets, and the ephedra content per
packet is divided into 6 levels: 2.5 g, 3.2 g,3.98,4.6g,53 g,and 6 g.
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Table 3, Daily Composition of Herbal Decoction Preparation

Ingredients Chinese name Dose (g/day)
Alismatis Rhizoma R 5.33
Poria Sclerotium RAE 4.00
Moutan Cortex MR 2.67
Lycii Fructus Fokc 7 2.67
Corni Fructus IIEA 5.33
Angelicae Gigantis Radix 10 5.33
Cnidii Rhizoma = 5.33
Paconiae Radix e 5.33
Rehmanniae Radix Preparata B 10.67
Cinnamomi Ramulus kR 10.67
Zingiberis Rhizoma Recens HH 5.33
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(2) A4 E2 2 X F (Estradiol, LH, FSH, AMH)
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Estradiol- 2|5 A&} Al 1243 pg/mlZ H7d ©]%
T W FAE B oL, o]F FES| st
A7 T8 AR 5747 pg/mt7HA] S7F8HATE FSH
T 4.98 mIU/meell A 8.16 mIU/meE F7FshH 7|
A3 W91 @5 - 102 mIU/me) WollA H2R] A2
HAA, LHe 20251 2¢€ A 4 ©]% 12,44 mIU/MmML
o| A 8.35 mIU/mLE W3}etr HA| Farr] A He
(1.9 - 12,5 mIU/m)E AR AMHE X5 A%}
Al 8.18 ng/ml3A O™ ©o]F 2} 7HA3H 6.08 ng/mlE
SAE RO, 3] FEgE S FAISHATH (Table
5). B9 X5 27191 20243 102 ¥ AMHE
HFe 4 JAl 78 A But vhsAdol A4t
52%, 38% 3o, HE 4 Moll= 55%, 46%= HR
ARl F717F WHE T (Table 6).

Table 4. Serial Changes in Height, Weight, and Body Mass Index

Date of measurement Height (cm) Body weight (kg) Body mass index (kg/mf)
2024-10-09 147.6 47.9 22.0
2024-11-07 148.1 47.6 21.7
2024-12-14 1484 48.8 22.2
2025-01-11 148.8 48.5 21.9
2025-02-15 148.7 49.9 22.6
2025-03-08 148.7 48.7 22.0
2025-04-12 148.7 52.3 23.7
2025-05-31 149.0 53.4 24.1
2025-07-19 149.2 52.9 23.8
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Table 5. Serial Blood Test Results for Thyroid and Reproductive Hormone Levels

Date of measurement T3 (ng/ml)  Total T4 (ug/dl) TSH (IU/ml) Estradiol (pg/ml) LH (mIU/ml) FSH (mIU/nl) AMH (ng/ml)

2024-10-21 0.66 5.8 2.13 1243 n/a 4.98 8.18
2025-02-18 0.53 5.7 1.03 71.95 12.44 5.05 7.79
2025-04-15 0.86 5.5 1.48 57.61 9.37 6.79 6.38
2025-07-21 0.63 6.1 1.55 57.47 8.35 8.16 6.08

T3: Triiodothyronine, T4: Thyroxine, TSH: Thyroid stimulating hormone, FSH: Follicle stimulating hormone, AMH: Anti-Miillerian hormone, n/a:
not applicable

Table 6. Estimated Probabilities of Conception and Full-Term Delivery

Date of measurement Probability of conception (%) Probability of full-term delivery (%)
2024-10-21 52 38
2025-02-18 52 38
2025-04-15 55 45
2025-07-21 55 46
(3) ¥7 sl W3t 3) BP ¥ HR W3t
U Y& AIel 230 20 (A0 ST 5B LA S U el 4
13] A=A, 202313 (134)lE F 2 - 33, 2024 HAoL, X5 FHto g AR HREI dsol B2

(14A4) 82 13], 202513 (15A4) 6€, 7¥, 8%, 9¥ (4 ME}. sBPi= 112 muHgOI A AlRFste] GAIZ o2 g
dow FAAE ol D7o] 47‘301 2d A5 AR 3 5 ot S7FE WSl #HF 103 mHgE W
5

o]% F 43] ¥7o] ZIEHAY (Table 7). 2911, dBPE 27190 60 mHg AT} X & F YA
291 A3HE Ho|t}t HF 56 mHgE EAFATE HR
Table 7. Menstrual Frequency by Age in the Patient © 2321 Al 85 bpmoIA HE 127 bpm7HA F581T
Age Menstrual frequency (n) (Figure 1).
12 1
13 2-3
14 !
15 4
130
120
110 /\\V \\
100 ‘\/-
90
80
70
60
50
40
O QA ™ N “ > A ~ >
:\Q«Q :\\9 :\q/:\ 9\,\ ,&,\ ,&,Q . v 9‘,)9: & N
I . I I T A 4
—®=Systolic blood pressure (mmHg) Diastolic blood pressure (mmHg)

Heart rate (bpm)

Figure 1. Changes in blood pressure and heart rate
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Table 8. Serial Blood Test Results for Liver and Kidney Function

Date of TBIL CRE BUN R
measarement AST (U/L) ALT (UL) GGT (UL) (ng/dl) (ng/dl) (ng/dl) eGFR (ml /min/1.73 ")
2024-10-18 17 13 13 0.4 0.61 21.3 116.8
2025-01-11 19 15 13 0.6 0.52 17.0 137.6
2025-02-15 16 15 16 1.1 0.51 17.9 144.4
2025-04-12 20 18 13 0.5 0.46 16.3 172.3
2025-07-19 15 11 11 0.7 0.51 15.2 155.4

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, GGT: Gamma-glutamyl transferase, TBIL: Total bilirubin, CRE: Creatinine, BUN:

Blood urea nitrogen, eGFR: Estimated glomerular filtration rate
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